Objective: To determine any relationship between temperaments of medicinal plants referred to traditional Iranian manuscripts and their major chemical compounds. Methods: Plants used in traditional Iranian medicine were categorized based on their major chemical compounds including alkaloids, phenolic compounds, and essential oils. Their temperaments were extracted from traditional herbal pharmacopeias of Iran. The possible relationship between major chemical compounds and temperaments of each group were evaluated. Results: Plants containing phenolic compounds as their major constituents are hot and dry temperaments except those contain tannins with cold and dry temperaments. Plants containing essential oils have hot and dry temperaments except those whose major essential oils with alcoholic structure which have cold and dry temperaments. Alkaloid-containing plants have cold and dry or hot and dry temperaments based on their alkaloidal structures.
The principles of traditional Iranian medicine (TIM) are based on quadratic elements, which are air, fire, water, and soil and each one has their specific quality: air is hot and moist, fire is hot and dry, water is cold and moist, and soil is cold and dry. Followers of this doctrine believe that the entire world is made from quadratic elements, and the differences and diversities between objects are because of different ratios of these four elements in their structures. Hereby, every object in the world has a specific quality based on dominant element (s) in its structure. This specific quality has been known as temperament (Midzaj). For example, if water is dominant, the object has cold and moist temperament and if water and soil both are dominant the object has cold temperament (Table 1) . 1, 2 Belief to temperament has not been exclusively existed in TIM but also in many other traditional medical theories, including Unani (Greek), Arabic, Roman, Indian, European, and Chinese traditional medicines. 3 Plants also are not exceptional from this rule and have their own temperaments. The temperaments of plants have been understood in TIM by different methods such as their pharmacological effects, flavor, odor, and color. 4 There are many herbal phaacopeias in TIM that describe plants' temperaments such as the volume twenty and twenty one of Al-Havi, Al-Abnya, the second book of Canon, Tohfe-al-omenin, and Makhzan-al-Advia. [4] [5] [6] [7] [8] [9] The goal of this study is to determine any relationship between temperaments of medicinal plants and their major chemical compounds.
METHODS
Plants referred in TIM were categorized based on their major chemical compounds. Their temperaments were extracted from Makhzan al-Advia. 4 The cause for using Makhzan al-Advia for extracting temperaments of plants is recency and universality of this book in comparison to other traditional herbal pharmacopeias and the author of this book, Mohammad Hossein Aghili, gather the opinions of other Iranian scientists existing before him such as Heravi, Avicenna, Razes, and Tonkaboni. [5] [6] [7] [8] [9] These data were extracted in individual tables based on major chemical compounds including alkaloids, phenolic compounds, and volatile oils and the possible relationship between major chemical contents and temperament of each group were evaluated. Table 2 shows referred plants in TIM containing alkaloids as a major chemical compound. Alkaloids were categorized to thirteen groups based on their chemical structures including alkaloidal amines, diterpenoid, indole, isoquinoline, pyridine-piperidine, reduced pyridine, quinoline, quinolizidine, sesquiterpene, steroidal, tropone, tropolone, and purine alkaloids. All plants in alkaloidal amines group had hot and dry temperament. Plants with diterpenoid alkaloids have cold and dry temperament. As shown in Table 2 , all plants with indole, isoquinoline, or purine alkaloids have hot and dry temperament. Only there is a dissension between Persian and Indian philosophers on the temperament of Papaver somniferum, as a plant containing isoquinoline alkaloids. Although plants with pyridine-piperidine alkaloids have hot and dry temperament, reduced pyridine ring in alkaloid-containing plants cause cold and dry temperament of them. All plants with tropane alkaloids have cold and dry temperaments. In steroidal alkaloids group there are two plants, Veratrum album with hot and dry temperament and solanum nigrum with cold and dry temperament. Although Solanum nigrum has cold and dry temperament, but it has been said to have an active compartment with hot nature. 4 Moreover, plants containing steroidal saponins as their major chemical compounds such as Smilax glabra and Trigonella foenum-graecum have hot and dry temperament. Thus it seems that steroidal structure causes plants to have hot and dry temperament. There is only one plant in each of quinoline (Cinchona succirubra), quinolizidine (cytisus scoparius), sesquiterpene (Celastrus paniculatus), and tropolone (Colchium autumnale) alkaloids group mentioned in traditional Iranian manuscripts; thus the results from these groups are not conclusive. Table 4 demonstrates referred plants in TIM having volatile oils as a major chemical compound. They were divided into 8 groups based on the structure of major compounds in volatile oil including alcohols, esters and alcohols, aldehydes, ketones, phenols, ethers, sesquiterpenes, and oleo-gum-resins. All groups except alcohols group contained plants with hot and dry temperament. Plants containing alcohols as a major component of volatile oil have cold and dry temperament. There is a conflict between Persian and Indian philosophers in the temperament of Cinnamomum camphora. Persian philosophers suppose that it has cold and dry temperament whereas Indian ones believe that it is hot and dry. phytochemistry was not well studied. In Makhzan-alAdvia, one of the last traditional herbal pharmacopeias of Iran, more than one thousand plants have been described and some of them were not identified yet. Thus it should be notified that the tables in this paper do not include all plants mentioned in TIM.
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